Background: Indian society is considered to have conservative attitudes regarding sex and is ambivalent about the concept of sex education. Previous reports suggest that a considerable proportion of Indian youth have inadequate sexual knowledge and hold a variety of sexual misconceptions. Methodological flaws limit the generalizability of some earlier studies. Aims: This study assessed knowledge and attitude toward sexual health and common sexual practices among college students in Tamil Nadu. Methodology: A total of 952 students from seven randomly selected colleges in Vellore district of Tamil Nadu participated in the survey. The survey questionnaire contained 51 questions on knowledge and attitude toward sexual health and common sexual practices and incorporated items from standardized questionnaires and additional questions suggested by a multidisciplinary group who work in the field. Results: Two hundred seventy-five students among those who completed the survey were women. Higher knowledge scores were associated with older age, male gender, being from a rural background, pursuing non-science streams, and being in postgraduate courses. Nonconservative attitudes were associated with older age, male gender, enrollment in non-science disciplines, discomfort with the family environment, and a religious family background. Conclusions: Sexual knowledge is inadequate and sexual misconceptions were widely prevalent in the population studied. School-based comprehensive sex education programs, which have been demonstrated to be effective in improving sexual health, could be used to deal with these lacunae in sexual health knowledge and attitudes.
A positive, respectful approach to sexuality and relationships, with the possibility of having pleasurable and safe sexual experiences free of coercion, discrimination and violence, is essential for good sexual health. [1] Knowledge about sex and sexuality, and sexual attitudes and behavior are influenced by societal, cultural, environmental, and physical factors. Though the "Kamasutra" was composed in ancient India, Indian society is extremely conservative about sex and ambivalent about the concept of sex education. A considerable proportion of youth in India is reported to have inadequate knowledge, a variety of sexual misconceptions, and concerns about different aspects of sex. [2] [3] [4] This can, in turn, lead to unhealthy attitudes, unsafe sexual practices, and significant health consequences.
Most data regarding sexual health from India are from nonsystematic surveys and opinion polls that look at a superficial range of issues. Methodological flaws including problems in sample selection; improper design and content of questionnaires; and participation, recall and reporting biases limit their generalizability. [5] In this context, this study was planned to assess knowledge, attitudes, and sexual behavior among college students from Tamil Nadu.
METHODOLOGY
Study design: This was a descriptive study with a cross-sectional design.
Selection of colleges
A list of all arts and science colleges in Vellore district was obtained. Professional colleges were not included as the student population in these may not have been representative of the geographical region under study. Authorities of 14 randomly selected colleges of the 27 identified were approached for permission to conduct the study. The survey was carried out in all seven of the colleges who consented to participate. The colleges that did not participate in the survey did not differ from the ones that participated in location (urban/rural), the gender of the students (co-educational/men's/women's) or funding (public or private). As the required sample size was achieved with seven colleges that consented to participate in the study, no further colleges were recruited.
Participants
Details regarding the total number of classes in the college and the number of students in each class were collected. Classes were then randomly chosen using lots to obtain a total of at least 100 students from each college. Students aged 18 years and above who were able to read and write in English or Tamil were invited to participate in the survey and were provided the information sheet. The study questionnaire was given to those who provided written informed consent. The survey was conducted in the classroom, seminar hall, or auditorium of the college surveyed. Participants were seated in such a way as to ensure privacy. The questionnaire was self-administered and anonymous to encourage participants to respond as genuinely as possible. Practicing psychiatrists, fluent in the local language, were present during the administration to address any doubts and queries related to the questionnaire.
Survey questionnaire
A total of 105 questions were initially proposed for possible inclusion in the questionnaire. These were sourced from the Illustrative Questionnaire for Interview-Surveys with Young People [6] and a questionnaire devised by Martin S. Weinberg at the Kinsey Institute. [7] In addition, questions based on discussions with mental health professionals who routinely deal with sexual issues among the target age group were also included. These were evaluated by a panel of five experts (three men and two women) comprising of three psychiatrists, a psychologist, and a psychiatric nurse for suitability, relevance, and language. 51 questions that were selected were piloted among a group of 37 professionals, including psychiatrists, psychologists, psychiatric nurses, and general physicians who work in this field; further revisions were made based on their feedback. The finalized questionnaire was translated into Tamil independently by two people, back-translated into English by two persons, and the final consensus version was arrived at by all translators together. For those words which did not have precise or commonly used Tamil translations, the English equivalents were provided in brackets. Face and content validity of the questionnaire was established by the expert group as well as during the pilot study. Cronbach's alpha value calculated for the questions (knowledge and attitudes), which could be scored using the study sample, was 0.6. The alpha value is lower than what is acceptable, as only 22 items of the 51-item questionnaire were used in the calculation, and the questions used a dichotomous (yes/no) response format. A proforma was used to collect selected sociodemographic details. A score was calculated by giving a point for a correct response to each of the 13 questions that assessed knowledge. Higher scores reflect better knowledge. Similarly, a point was given for nonconservative responses (accepting of premarital romantic or sexual relations, not endorsing the concept of virginity till marriage, agreeing with medical termination when pregnancy is unplanned, not feeling that homosexuality is wrong, etc.) to the nine questions which assessed attitude. Higher scores reflect less conservative attitudes.
Ethical considerations
Informed consent was obtained from all participants. The survey was anonymous and participants were asked not to identify themselves by name. The information collected was available only to the research team. The research protocol was approved by the Institutional Review Board and Ethics Committee.
Determination of sample size
The sample size was determined based on the findings from a previous study which reported prevalence rates for sexual knowledge, attitude, and practices. [4] The sample size for each of these was calculated and the largest sample size obtained was 941, assuming the prevalence as 2.7% for a forced sexual encounter, d = 1%, with 95% confidence limits and adjusting for 20% students whom we anticipated might withdraw consent or leave the questionnaire incomplete.
Data analysis
SPSS for Windows (version 16.0. SPSS Inc., Chicago, IL, USA) was employed for the analysis of data. Mean and standard deviation were calculated to describe continuous variables, while frequency distributions were used for categorical data. The Chi-square test, Pearson's correlation coefficient, and the Student's t-test were used to assess the significance of associations for categorical and continuous variables, respectively. A P value of less than 0.01 was considered as statistically significant. Linear and logistic regression was employed as multivariate statistics to adjust for common confounders. All variables with P < 0.05 in bivariate analyses were entered into the regression model.
RESULTS

Sociodemographic details
A total of 952 students completed the survey. The mean age of the participants was 19.39 years (SD -1.34). The majority were male, single, and pursuing an undergraduate course in a science discipline [ Table 1 ].
Sources of information
Participants reported that they acquired information regarding puberty, sex, and reproduction mostly from books, magazines, or videos (40.2% for males and 30.5% for females), friends (32% for males), and parents (23% for females).
Sexual knowledge
Half of the respondents were aware that a woman could become pregnant after puberty (51.7%) and about the legal ages for marriage and consent for sexual intercourse (50.1%). A total of 20% of males and 12% of females believed that a woman could get pregnant if sexual intercourse occurred during menstruation. The contraceptive measure that respondents were most aware of was the condom (46.6%), while knowledge about the other methods was less.
The use of condoms (46.6%) and avoiding unprotected sexual intercourse (16.6%) were reported as the most effective ways of preventing HIV infection, with men considering the former to be more effective, while women considered the latter to be more useful. 22% of males and 9.4% of females stated that they would approach a traditional healer or local pharmacy rather than a medical practitioner for treatment of sexually transmitted diseases (STDs).
Awareness regarding the legal age of consent for sexual intercourse for males (χ 2 = 24.58, P < 0.001) and females (χ 2 = 36.22, P < 0.001) was better in men, while awareness regarding the `safe period' was better in women (χ 2 = 8.79, P < 0.001). Higher knowledge scores were significantly associated with male gender, postgraduate education, and married status [ Table 2 ].
Attitudes regarding sexual behavior
While the majority of the participants disapproved of premarital romantic and sexual relationships even if monogamous, more of those who were in favor were men. Many considered virginity till marriage important. Several participants believed that having sexual urges before the age of 18 was harmful, that a frequency of sexual intercourse more than three times a week was harmful, and that semen loss could harm the body or result in sexual dysfunction [ Table 3 ]. Higher nonconservative attitude scores were significantly associated with gender, the stream of study, and family environment [ Table 2 ].
Sexual practices
Details of sexual behavior or practices are found in Table 4 .
Masturbation
About a third of the respondents, men more than women, reported that they had masturbated at some time in their life, with a mean age of onset of 17.21 years (SD = 2.65). Factors significantly associated with masturbatory practice were greater age (t = 5.13, df = 739, P < 0.001), male gender ( 2 = 56.64, P < 0.001), nonscience stream of study ( 2 = 31.32, P < 0.001), and endorsement of the concept of 'virginity till marriage' ( 2 = 18.03, P < 0.001). Those who believed that loss of semen damages health reported less masturbatory behavior ( 2 = 6.60, P = 0.01). Higher scores on knowledge (t = -3.86, df = 776, P < 0.001) and nonconservative attitudes (t = -6.35, df = 776, P < 0.001) were present in respondents who practiced masturbation.
Multivariate logistic regression revealed that masturbatory practice (age, gender, discipline of study, and attitude and knowledge scores were entered into the model) was associated with increasing age (adjusted OR = 1.17, CI = 1.05-1.3, P = 0.006), male gender (adjusted OR = 3.09, CI = 1.86--5.14, P < 0.001), and higher score on non-conservative attitude (adjusted OR = 1.27, CI -1.13-1.42, P < 0.001). Students in the science stream appeared to have lower masturbatory practice (adjusted OR = 0.69, CI = 0.49-0.99, P = 0.044).
Sexual intercourse
Thirty-five percent of the sample reported ever having had sexual intercourse. The average age of first sexual intercourse was 21 (SD = 2.68) years for females and 19.11 (SD = 3.41) years for males. Less than one-tenth of the respondents reported an oral or anal sexual experience. More men than women had a sexual experience through relationships developed on social networking sites.
Male respondents (χ 2 = 16.97, P < 0.001), older people (t = 2.15, df = 806, P = 0.032), those who perceived their family environment as uncomfortable (χ 2 = 6.49, P = 0.011) and those who did not feel the need to preserve virginity till marriage in men (χ 2 = 26.48, P < 0.001) or women (χ 2 = 13.23, P < 0.001) were more likely to have had a sexual experience. Other significantly associated factors were a favorable attitude toward premarital romantic relations (χ 2 = 20.67, P < 0.001), premarital sexual relationship when in love (χ 2 = 31.92, P < 0.001), premarital monogamous relationship (χ 2 = 20.76, P < 0.001), and absence of worries about the harmful effects of semen loss (χ 2 = 9.24, P = 0.002). Higher knowledge (t = -2.63, df = 847, P = 0.009) and nonconservative attitude scores (t = -6.47, df = 847, P < 0.001) were present in respondents who reported having had sexual relations.
On logistic regression analysis, the likelihood of having had sexual intercourse (age, gender, attitude, and knowledge score were entered into the model) was associated with male gender (adjusted OR = 1.46, CI = 1.02-2.08, P = 0.040) and higher nonconservative attitude scores (adjusted OR = 1.28, CI = 1.15-1.41, P < 0.001).
Homosexual experience
Homosexual experiences were reported by 20.7% and fantasies by 9% of the participants. Mutual masturbation was the most commonly reported homosexual experience. Males (χ 2 = 13.18, P < 0.001), students from nonscience streams (χ 2 = 7.51, P = 0.023), and married respondents (χ 2 = 33.24, P < 0.001) reported more same-sex experience. Those who perceived nocturnal emissions as a normal phenomenon (χ 2 = 20.77, P < 0.001) or had favorable attitudes toward premarital romantic relations (χ 2 = 17.53, P < 0.001), premarital sexual relationship when in love (χ 2 = 49.03, P < 0.001) or premarital monogamous sexual relationship (χ 2 = 11.97, P = 0.003) reported more homosexual experiences. Students who reported homosexual behavior had higher scores on nonconservative sexual attitudes (t = -3.99, df = 741, P < 0.001). Multivariate logistic regression revealed that homosexual experience (gender, discipline of study, marital status, attitude, and knowledge score were entered into the model) was associated with male gender (adjusted OR = 2.54, CI = 1.45-4.45, P = 0.001) and higher score on nonconservative attitudes (adjusted OR = 1.2, CI = 1.06-1.36, P = 0.005). Marriage seemed to reduce reported homosexual behavior (adjusted OR = 0.09, CI = 0.038-0.25, P < 0.001).
Coercive sexual experiences
A total of 14% of participants reported that they had experienced a coercive sexual act, while 11.3% reported being the aggressor in a forced sexual encounter.
Paraphilic behavior or fantasy
A total of 19% of the respondents reported a paraphilic behavior or fantasy, more males (24.6%) than females (6.5%).
Factors that were significantly associated with paraphilic behavior were male gender (χ 2 = 33.31, P < 0.001), studying in a nonscience stream (χ 2 = 11.59, P = 0.001) and not feeling comfortable in the family environment (χ 2 = 15.23, P < 0.001). Students who reported a paraphilic behavior or fantasy had higher knowledge (t = -4.99, df = 950, P < 0.001) and nonconservative attitude scores (t = -10.31, df = 950, P < 0.001).
DISCUSSION
Sexual attitudes and behavior are complex and influenced by physiological, psychological, social, and cultural factors. In conventional Indian society, discussions regarding sex are not encouraged. This leads to ignorance and lack of awareness, misconceptions, biased attitudes, psychological conflicts, low self-esteem, distress, and high-risk behavior. A lack of knowledge can also make an individual vulnerable to physical or sexual abuse, unethical treatment practices and result in unsatisfactory interpersonal relationships.
Though sexual health is considered an important contributor to overall health and wellbeing, it has been largely ignored, both at the individual and public health level. This survey attempted to assess the knowledge, prevailing attitudes, and beliefs toward sexuality and common sexual practices among college students.
Sexual knowledge
Knowledge and awareness about sexual health among youth have been reported to be inadequate the world over and especially in the developing countries. [8] This survey found that the majority of participants cited their friends as their main source of information regarding sex. This could also partly explain the high rates of sexual misconceptions noted in this survey, as wrong information is likely to be circulated among the peer group. Similar findings have been reported in previous studies from this region. [9] It is interesting to note that the internet and visual media have replaced many traditional sources of information in this age group. [10] This suggests that these media can be useful to disseminate information and awareness among the youth.
Despite the many intervention programs that have targeted the youth, this study highlights the inadequacies in knowledge regarding reproductive physiology, the legal age in India for consent for sex, pregnancy and contraception, STDs, and available reproductive health services. [2, 4, 11, 12] Poor knowledge regarding these issues can lead to serious medicolegal complications, high-risk behavior, and its consequences.
[11, [13] [14] [15] Sexual attitudes Attitudes toward sexuality are generally colored by the sociocultural milieu. However, they may be startlingly different from those that are traditionally expected. [12] Many young people are comfortable with the notion of premarital romantic and/or sexual relationships, signaling a shift from an earlier largely conservative attitude, toward a more liberal and `Western' outlook. [16] [17] [18] The concept of 'virginity till marriage', considered the norm in traditional Indian society, also appears to be gradually changing. [17, 18] Many participants believed that condoms reduce pleasure during sexual intercourse, which could result in a reluctance to use them. [19, 20] Attitudes about medical termination of pregnancy and homosexuality reflected the traditional religious and sociocultural views of this region that appear to be unchanged despite the recent legal rulings and debates on the topic. [21] Despite the widely prevalent traditional view that disapproves of sex education programs in schools, it was encouraging to note that the youth in this sample felt it is an essential component of education. Such an attitudinal change could augur well for the nation, as it has been demonstrated that school-based comprehensive sex education programs are one of the most effective strategies for improving sexual health. [22] [23] [24] A small proportion of participants in this survey did not feel that sex was an important aspect of life; these were mostly women and married individuals. This may be a statistical limitation as single respondents vastly outnumbered married subjects; it is possible that women and married subjects may consider sex less of a priority in the midst of their other responsibilities and may consider other aspects in a relationship to be more important rather than the `romantic' and sexual aspects. [25, 26] Men and nonscience students seemed to have more permissive attitudes regarding premarital romantic relationships and sexual intercourse; the former finding has been reported earlier. [2, 4] Sexual misconceptions Similar to previous reports, [27] [28] [29] [30] [31] the common sexual misconceptions we found were the beliefs regarding semen loss and retention on the body and mind, and beliefs regarding the frequency and age of initiation of sexual intercourse. Individuals resort to a variety of interventions [29, 30] in response to these beliefs, which at times may be more harmful than helpful. [31] Science students, with presumably better awareness, were found to have a lower prevalence of sexual misconceptions as compared to others. Unlike earlier reports, marriage did not seem to reduce the prevalence of misconceptions.
Sexual behavior
The average age for initiation of sexual intercourse was later for women than men, similar to earlier reports. [11] Women were more likely to be celibate than men, as expected. The more restrictive the home environment was perceived to be, the higher the likelihood of having had sexual intercourse, suggesting that the sexual behavior is in defiance to the controlling atmosphere at home.
One-third of the respondents practiced masturbation, in contrast to previous reports where the prevalence was estimated to be around 80%. [18, 32, 33] The locally prevalent beliefs about the ill-effects of masturbation may be a deterrent to the practice.
The prevalence rates of homosexual behavior, homoerotic fantasies, and nonconsensual sexual behavior were slightly higher than reported previously. [15, 32] About one-fourth of all respondents reported some form of deviant sexual behavior, with men reporting more of these than women, similar to earlier findings. [34] Public health initiatives to identify and deal with people with such behaviors are required in view of the high prevalence and the distress they cause to the victims and maybe the individuals themselves.
Importance of sexual surveys in the youth
Young people are unable to discuss their sexual concerns freely in India due to cultural taboo. Family members and healthcare practitioners focus on health and functioning, and sexual concerns are routinely avoided. There is a lack of political will for effective public health initiatives, which further worsens the situation. Thus, sexual worries remain unresolved, leading to distress, unsafe behaviors, psychiatric morbidity, and poor quality of life.
Strengths and limitations of the study
Few systematic surveys have assessed sexual knowledge, attitude, and behavioral patterns among college students in this part of India. The sample size obtained was sufficiently large to extrapolate the conclusions of the study to college students in the region. The questionnaire was designed to obtain adequate information without being too lengthy. Social desirability bias was addressed by keeping the survey anonymous.
However, given the sensitive nature of the topics explored, it is still possible that participants might have felt unable to express their views freely. There are no well-defined criteria or norms to determine normal sexuality and attitude toward it, as these are influenced by a complex interplay of individual and cultural expectations and can change over time. It is possible that use of open-ended questions may have yielded more information.
Recommendations and future directions for research
Further research is required to better understand the cultural aspects, beliefs, and practices regarding sexuality among the youth. A culturally sensitive approach is required to develop validated tools and appropriate sex education modules for India.
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